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(54) EMULSION COMPOSITION FOR SILICONE RUBBER SPONGE AND PROCESS FOR 
PRODUCING SILICONE RUBBER SPONGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an emulsion composition for a silicone rubber 
sponge that gives a silicone rubber sponge having uniform and fine cells and having good 
dimensional precision and to provide a process for producing the silicone rubber sponge 
using the emulsion composition. 

SOLUTION: The emulsion composition for the silicone rubber sponge comprises (A) an 
addition reaction-curable liquid silicone rubber composition comprising (a) a 
diorganopolysiloxane having at least two alkenyl groups in one molecule, (b) an 
organopolysiloxane having at least two silicon atom-bonded hydrogen atoms in one molecule 
and (c) a platinum-based catalyst, (B) water containing a water-soluble polymer and (C) an 
emulsifier. The composition contains the component (A), the component (B) and the 
component (C) in an amount of 50-250 pts.wt. of the component (B) and 0.1-10 pts.wt. of the 
component (C) based on 100 pts.wt. of the total of the component (a), (b) and (c) in the 
component (A). The process for producing the silicone rubber sponge comprises curing the 
emulsion composition and then dehydrating. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

(A) Diorganopolysiloxane which has at least two alkenyl groups in a one molecule, (b) Contain 
an addition reaction hardening type liquid silicone rubber composition containing 
organopolysiloxane and (c) platinum system catalyst which have at least two silicon atom 
absorbed water matter in one molecule, water containing B water solubility polymer, and the 
(C) emulsifier, 

An emulsion constituent for silicone rubber sponge characterized by including the above (B) by 
50 - 250 weight section, and including the above (C) at a rate of 0.1 - 10 weight section to total 
quantity 100 weight section of (a) in the above (A), (b), and (c). 
[Claim 2} 

(B) The emulsion constituent for silicone rubber sponge according to claim 1, wherein loadings 
of water-soluble polymer to water in an ingredient are 0.1 to 5 % of the weight. 

[Claim 3] 

(C) The emulsion constituent for silicone rubber sponge according to claim 1, wherein an 
emulsifier of an ingredient is a nonionic surface active agent. 

[Claim 4] 

A manufacturing method of silicone rubber sponge hardening the emulsion constituent for 
silicone rubber sponge according to any one of claims 1 to 3, forming a humid silicone rubber 
sponge Mr. Plastic solid, removing water from said Plastic solid subsequently, and making with 
silicone rubber sponge. 
[Claim 51 

A manufacturing method of the silicone rubber sponge according to claim 4, wherein an 
emulsion constituent for silicone rubber sponge before hardening does not contain air bubbles. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacturing method of the emulsion for silicone rubber sponge, 

and silicone rubber sponge. 

[0002] 

[Description of the Prior Art] 

Silicone sponge rubber is excellent in heat resistance and weatherabtlity, and since it Is 
lightweight, it is used taking advantage of this characteristic as a surface coating material; 
several-kinds sealant of autoparts; copying machine rolls, such as packing, a gasket, and an O 
ring, etc. Conventionally, as this silicone rubber sponge plasticity constituent, many 
constituents are proposed as follows. 
[0003] 

For example, the constituent for silicone rubber sponge which blends the heat decomposition 
type blowing agent represented by azobisisobutyronitrile is known (for example, the patent 
documents 1, two references). It blends with silicone rubber by using as a foaming agent 
composition the emulsion which consists of organopolysiloxane, an emulsifier, water, and a 
**** agent, and the constituent made to foam using evaporation of water and expansion is 
proposed (refer to patent documents 3). The silicone rubber sponge composition with which 
husks blended with the plastic the balloon etc. in which volatile matter like butane or isobutane 
was included is proposed (refer to patent documents 4). However, since a heat decomposition 
type blowing agent uses evaporation of gas and water by which it is decomposed and 
generated, and the steam which expanded as a foaming agent and is using the balloon of 
thermal expansion nature as a foaming agent at the time of foaming, Although the mold goods 
of simple shape were turned to, the problem of being unsuitable is among the mold-goods 
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uses which have complicated shape, and the use was limited. 
[0004] 

The condensation reaction hardening type silicone emulsion which consists of hydroxy end 
blockade diorganopolysiloxane and an organic tin catalyst is frozen and hardened, Although 
the method of removing water and producing silicone rubber sponge after defrosting was 
known (refer to patent documents 5), many energies were needed for freezing and defrosting, 
and this method took the long time by Plastic solid completion, and there was a problem that 
productivity was bad. According to the reaction mechanism which makes alkenyl group content 
diorganopolysiloxane and the ORGANO hydrogen polysiloxane hydrosilylate under existence 
of a platinum system catalyst. The constituent which has silicone rubber sponge formed of the 
hydrogen gas which made water live together and was emitted at the reaction of this ORGANO 
hydrogen polysiloxane and water when constructing a bridge and acquiring a rubber-like 
elasticity object (refer to patent documents 6), Or the constituent (refer to patent documents 7) 
which used liquefied alcohol instead of water is proposed. 
[0005] 

By the system which stiffens alkenyl group content diorganopolysiloxane by an addition 
reaction with the ORGANO hydrogen polysiloxane. The silicone rubber sponge composition 
using water, univalent, or polyhydric alcohol is known, using the ORGANO hydrogen 
polysiloxane superfluously (refer to patent documents 8). When hardening each these addition 
reaction hardening type silicone rubber sponge composition, Hydrogen gas and water are 
used as a foaming agent, and there was a problem that the cellular structure becomes uneven 
with the material charge to a cavity in compression molding or an injection molding, or a die- 
components size differed from the part size after shaping, and dimensional accuracy 
worsened. And the method of manufacturing silicone rubber sponge from the emulsion 
constituent and emulsion constituent for producing silicone rubber sponge from an addition 
reaction hardening type silicone emulsion to these patent documents is not indicated. 
[0006] 

The method of manufacturing the emulsion constituent and silicone rubber sponge for 
producing silicone rubber sponge from an addition reaction hardening type silicone emulsion 
composition is proposed (refer to patent documents 9), Here, it was the feature to use 
absorptivity polymer as a gelling agent for emulsion stabilization, and although it was suitable 
for the compression-molding use and being excelled in the dimensional accuracy of the 
sponge Plastic solid which is mold goods, there was a problem that the fineness of a cell and 
the homogeneity of a cell were missing. 
[0007] 

[Patent documents 1] 
JP,44-461,B (claim) 
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[Patent documents 2] 
JP,7-247436,A (claim 1 and [0011]) 
[Patent documents 3] 
JP,7-122000,B (claim 1, [0063], etc.) 
[Patent documents 4] 
JP,5-209080,A (claims 1-3) 
[Patent documents 5] 
JP,59-12832,A (claim) 
[Patent documents 6] 
JP.54-1 35865, A (claim 11) 
[Patent documents 7] 
JP,5-70692,A (claims 1 and 6 etc.) 
[Patent documents 8] 
JP,11-130963,A (claims 1 and 2) 
[Patent documents 9] 

JP,2002-114860,A (claims 1-11, [0014], etc.) 
[0008] 

[Probiem(s) to be Solved by the Invention] 

The purpose of this invention carries out bridge construction hardening of the emulsion for 
addition reaction hardening type silicone rubber sponge, After removing water, it has a uniform 
and fine cell, and it is in providing the manufacturing method of the emulsion constituent for 
silicone rubber sponge for moreover obtaining silicone rubber sponge with sufficient 
dimensional accuracy, and silicone rubber sponge. 
[0009] 

[Means for Solving the Problem] 

This invention persons reached this invention, as a result of inquiring that the above-mentioned 
problem should be canceled. That is, this invention provides a manufacturing method of the 
following emulsions for silicone rubber sponge, and silicone rubber sponge. 
1) Diorganopolysiloxane which has at least two alkenyl groups in (A) a one molecule, (b) 
Contain an addition reaction hardening type liquid silicone rubber composition containing 
organopolysiloxane and (c) platinum system catalyst which have at least two silicon atom 
absorbed water matter in one molecule, water containing B water solubility polymer, and the 
(C) emulsifier, 

An emulsion constituent for silicone rubber sponge characterized by including the above (B) by 
50 - 250 weight section, and including the above (C) at a rate of 0. 1 - 10 weight section to total 
quantity 100 weight section of (a) in the above (A), (b), and (c). 
[0010] 
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2) Emulsion constituent for silicone rubber sponge given [ above-mentioned ] in 1 paragraph, 
wherein loadings of water-soluble polymer to water in the (B) ingredient are 0.1 to 5 % of the 
weight. 

3) Emulsion constituent for silicone rubber sponge given [ above-mentioned ] in 1 paragraph, 
wherein an emulsifier of the (C) ingredient is a nonionic surface active agent. 

4) A manufacturing method of silicone rubber sponge hardening an emulsion constituent for 
silicone rubber sponge of a statement to either of the one to 3 above-mentioned paragraphs, 
forming a humid silicone rubber sponge Mr. Plastic solid, removing water from said Plastic 
solid subsequently, and making with silicone rubber sponge. 

[0011] 

5) A manufacturing method of silicone rubber sponge given [ above-mentioned ] in 4 
paragraphs, wherein an emulsion constituent for silicone rubber sponge before hardening does 
not contain air bubbles. 

[0012] 

[Embodiment of the Invention] 

The addition reaction hardening type liquid silicone rubber composition of the (A) ingredient 
used for this invention, Are silicone rubber which presents and hardens the shape of liquid at 
ordinary temperature, and has rubber-like elasticity, and as this liquid silicone rubber 
composition, It is an addition reaction hardening type liquid silicone rubber composition which 
consists of alkenyl group content diorganopolysiloxane and a silicon atom absorbed water 
matter atom content ORGANO hydrogen polysiloxane, hardens according to a platinum 
system catalyst and serves as silicone rubber. 
[0013] 

As this addition reaction hardening type liquid silicone rubber composition, It is a liquid silicone 
rubber composition which specifically consists of the diorganopolysiloxane which has at least 
two alkenyl groups in the (a) one molecule, organopolysiloxane which has at least two silicon 
atom absorbed water matter atoms in one molecule (b), and a (c) platinum system catalyst. 
This constituent is explained. First, organopolysiloxane of the (a) ingredient has at least two 
silicon atom joint alkenyl groups in one molecule, and a vinyl group, an allyl group, a propenyl 
group, etc. are illustrated as an alkenyl group. As organic groups other than an alkenyl group, 
alkyl halide groups, such as aryl group;3, such as alkyl group; phenyl group [, such as a methyl 
group, an ethyl group, and a propyl group, ] and tolyl group, 3, and 3-triphloropropyl group and 
3-chloropropyl group, etc. are mentioned. The molecular structure for Motoshige may be any of 
straight chain shape and straight chain shape including branching. Although the molecular 
weight in particular for Motoshige is not limited, it is preferred that the viscosity at 25 ** is 100 
or more mPa-s and 100,000 mPa-s or less. In this invention, two or more sorts of above- 
mentioned organopolysiloxane may be combined. 
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[0014] 

Next, the addition reaction of the organopolysiloxane of the (b) ingredient is carried out, and 
the silicon atom absorbed water matter atom for Motoshige constructs a bridge, and makes the 
silicon atom joint alkenyl group of organopolysiloxane in the (a) ingredient to be a cross linking 
agent and harden it under existence of the platinum system catalyst of the (c) ingredient, A 
part for Motoshige needs to have three or more silicon atom absorbed water matter atoms 
preferably in [ at least two ] one molecule, (b) As a silicon atom joint organic group in an 
ingredient, alkyl halide groups, such as aryl group;3, such as alkyl group; phenyl group [, such 
as a methyl group, an ethyl group, and a propyl group, j and tolyl group, 3, and 3- 
triphlOropropyl group and 3-chloropropyl group, etc. are mentioned. Any of straight chain 
shape, the letter of branching, annular, and mesh shape may be sufficient as molecular 
structure also by Motoshige. Although the molecular weight in particular for Motoshige is not 
limited, it is preferred that the viscosity at 25 ** is 3 - 10,000 mPa-s. 
[0015] 

(A) The loadings in an ingredient are quantity that the mole ratio of the silicon atom joint 
alkenyl group in the silicon atom absorbed water matter atom in the (b) ingredient and the (a) 
ingredient becomes - (0.5:1) (50:1), This is because the hardness of the silicone rubber 
sponge which Is a hardened material will become high too much if larger [ if this mole ratio is 
smaller than 0.5, good hardenability will not be acquired, but ] than 50. The platinum system 
catalyst of the (c) ingredient is a catalyst for making it harden by an addition reaction, for 
example, the olefin complex of platinum impalpable powder, platinum black, chloroplatinic acid, 
and chloroplatinic acid, a complex compound with the alkenyl siloxane of chloroplatinic acid, a 
rhodium compound, and a palladium compound are illustrated. The adequate amount as a 
catalyst is used for these. 
[0016] 

In order to adjust mobility in this liquid silicone rubber composition or to raise the mechanical 
strength of a hardened material to it, may blend various kinds of bulking agents with it, and as 
such a bulking agent, Precipitated silica, fumed silica, carbon black, pyrogenic silica, colloid 
calcium carbonate, Reinforcement nature bulking agents, such as a fumed titanium dioxide; 
The end of quartz powder, and silicon ground, aluminosilicate, Un-reinforcing nature bulking 
agents, such as magnesium oxide and sedimentation method calcium carbonate; 
dimethyldichlorosilane and the thing which passed and carried out hydrophobing processing 
with organic silicon compounds, such as KISAME chill disilazane and 
octamethylcyclotetrasiloxane, are mentioned in the bulking agent of these. Alcohols, paints, an 
addition reaction depressant, a heat-resistant agent, fire retardant, a plasticizer, an adhesive 
grant agent, etc. may be blended if needed. 
[0017] 
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The water in the (B) ingredient used for this invention is an ingredient required for production of 
the emulsion for silicone rubber sponge, if it is pure, it is good, and the kind is not restricted. 
Tap water, well water, ion exchange water, and distilled water are illustrated. (B) The loadings 
of an ingredient are 50 per total quantity 100 weight section of (a) in the (A) ingredient, (b), and 
(c) - 250 weight section, and are 70 - 200 weight section preferably. It is because the 
expansion ratio of the silicone rubber sponge which will be formed if less than 50 weight 
sections is small, and the intensity of the silicone rubber sponge formed will be spoiled if 250 
weight sections are exceeded. (B) Conventionally, it may be used as the thickener and the 
viscous agent of an emulsion, the water-soluble polymer contained in an ingredient has the 
high viscosity of the aquosity thing at the time of dissolving in water, and it is blended in order 
to prepare a stable emulsion in the amount of low emulsifiers. The loadings to the water are 
0.5 to 3 % of the weight preferably 0.1 to 5% of the weight. When the quantity is lower than 0.1 
% of the weight, the viscosity of the aquosity thing which water-soluble polymer dissolved is 
low, and when exceeding 5 % of the weight, viscosity is too high, deaerating from an emulsion 
becomes [ a stable emulsion is difficult to get, ] difficult, and it is not all desirable. 
[0018] 

As water-soluble polymer in an ingredient, (B) Alginic acid, sodium alginate, The sodium salt of 
carboxylate, the sodium salt of carboxymethyl cellulose, Although the sodium salt of methyl 
cellulose, cellulose ether, hydroxyethyl cellulose, denaturation starch, polyvinyl alcohol, 
polyacrylate, or polymethacrylate, etc. are illustrated, a higher thing has more preferred 
viscosity when it dissolves in water. 
[0019] 

Although it is blended in order that the emulsifier of the (C) ingredient used for this invention 
may form a stable emulsion, and the kind in particular is not limited, generally a nonionic 
emulsifier is preferred. The nonionic surface active agent as a nonionic emulsifier, 
Polyoxyethylene alkyl ether, polyoxyethylene alkylphenyl ether, Ethylene glycol mono- fatty 
acid ester, propylene glycol mono- fatty acid ester, Sorbitan mono- fatty acid ester, sorbitan 
trifatty acid ester, polyoxyethylene sorbitan trifatty acid ester, Polyoxyethylene mono- fatty acid 
ester, polio KISHIECHI range fatty acid ester, polyoxyethylene propylene glycol fatty acid 
ester, or a POE polyhydric alcohol class is illustrated, and one sort or two sorts or more may 
be used together. The HLB value of the emulsifier to be used has a preferred thing of 6-14, 
and it is more preferred to use two or more sorts together. (C) Its weight can be substantially 
reduced with the viscosity of the (B) ingredient, and the loadings of an ingredient are 0.5 - 7 
weight section preferably 0.1 to 10 weight section to total quantity 100 weight section of (a) in 
the (A) ingredient, (b), and (c). Since the physical property after the heatproof of silicone 
rubber sponge will fall remarkably if it will be hard to become a stable emulsion for silicone 
rubber sponge if less than 0.1 weight sections, and ten weight sections are exceeded, neither 
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is preferred. 
[0020] 

The emulsion for silicone rubber sponge which comprises this (A) ingredient, the (B) 
ingredient, and the (C) ingredient can be manufactured, for example by the following methods. 
The (A) liquid silicone rubber composition of the specified quantity, the water containing (B) 
water solubility polymer of the specified quantity, and the (C) emulsifier of the specified 
quantity are fed into a high-speed-stirring mixer, An every place fixed quantity of water and the 
(C) emulsifier which carries out predetermined time stirring mixing, or contains the (a) 
ingredient in the (A) ingredient and the (B) water soluble polymer is supplied to a high-speed- 
stirring mixer, and after carrying out predetermined time stirring mixing, stirring mixing of the 
(b) ingredient in the (A) ingredient of the specified quantity and the (c) ingredient may be 
carried out. If it is a homomixer, a paddle type mixer, and a thing from which a stable emulsion 
is obtained although it passes and a NSHIERU mixer, a gay day spar, a colloid mixer, a 
vacuum mixing stirring mixer, or a biaxial extrusion machine is illustrated as a mixer used here, 
it will not be limited in particular. 
[0021] 

While this emulsion for silicone rubber sponge is involving in air bubbles at the time of mixing, 
it is after deaeration (for example, a compression-molding metallic mold), ordinary temperature 

- hardening at the temperature of 50-100 ** preferably, and 120 ** of silicone rubber sponge 
Mr. Plastic solids of a damp or wet condition being made to form, and, Next, by removing water 
from the silicone rubber sponge Plastic solid of a damp or wet condition by 150-250 ** 
secondary heat-treatment, a cell is uniform and, moreover, silicone rubber sponge with fine 
and sufficient dimensional accuracy can be obtained. The emulsion for silicone rubber can be 
extruded from a nozzle in the shape of a rod, for example, it can be made to be able to harden 
in 80-100 ** hot water, hot air drying of it can be carried out, and corded silicone rubber 
sponge can also be produced. 

[0022] 
[Example] 

Hereafter, an example and a comparative example explain this invention in detail. In the 
following statements, it means weight % that there is that it is with a part with % about a weight 
section, respectively, and viscosity shows the value in 25 **. Each characteristic of the 
emulsion for silicone rubber sponge and silicone rubber sponge was measured on condition of 
the following. 

- Emulsified state; The state of emulsification was externally judged by viewing after 
predetermined time stirring mixing. 

- Density of sponge; After carrying out shaping hardening of the emulsion for silicone rubber 
sponge at a sheet shaped, the shaping sheet obtained by carrying out hot air drying was 
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pierced to the punch of the constant diameter, the weight and thickness of the rubber piece 

which were pierced were measured, and weight/volume (g/cm 3 ) was computed as density. 

- Dimensional accuracy; The proportion which broke the shaping sheet thickness (mm) after 
hot air drying by cure molding sheet thickness (mm) before hot air drying was computed as 
dimensional accuracy. 

- Cell diameter; It observed with the magnifying glass. 
[0023] 

Examples 1-3 

The dimethylpolysiloxane (0.14% of vinyl group content) [(a) Ingredient] 100 copy of viscosity 
10,000 mPa-s by which chain both ends were blocked by the dimethylvinyl siloxy group, Five 
copies of hexamethyldisilazanes and one copy of water were added as 20 copies of fumed 

silica of specific surface area 2 [ of 200 m ]/g, and a silica processing agent, it mixed uniformly 
with the mixer, heat treatment was performed under 180 ** and decompression for 2 hours, 
and the liquid liquid silicone rubber base was prepared. To 100 copies of this **-SU. Both-ends 
trimethylsiloxy group blockade dimethylsiloxane / methylhydrogensiloxane copolymer (0.8% of 
silicon atom absorbed water matter content) [(b) Ingredient] Platinum complex [ of 0.5 copy, 
chloroplatinic acid, and divinyl tetramethyl disiloxane J [. (c) as ingredient]0.1 copy (0.4% of 
platinum concentration), and a reaction retardant - The 3,5-dimethyl- 1 - all [ ******- 3 ] - 0.1 
copy was added, it mixed uniformly and the liquid silicone rubber composition was obtained. 
The water which contains the sodium polyacrylate which is water-soluble polymer in this liquid 
silicone rubber composition (1.0% of water-soluble polymer content), Asa nonionic surface 
active agent, the polyoxyethylene JIRAU rate of HLB value 6.6, Polyoxyethylene dioleate of 
HLB value 10.4 with the compounding ratio [compounding ratio to 100 copies of total quantities 
of (a), (b), and the (c) ingredient in said liquid silicone rubber composition] shown in Table 1. It 
supplied to the commercial loon textile mixer (made by Pine Bara company), it mixed for 10 
minutes at the number of rotations of 9000 rpm, and the emulsion for silicone rubber sponge 
was prepared, respectively. 
[0024] 

Next, in order to remove air bubbles from the emulsion for silicone rubber sponge of these air- 
bubbles mixing, after deaerating with a vacuum pump, it slushed into the 2-mm-thick sheet- 
shaped metallic mold, and it applied for 10 minutes, and hardened and 90 ** of silicone rubber 
sponge Mr. shaping sheets of the damp or wet condition were obtained. These shaping sheet 
was put into 150 ** hot wind type oven, hot air drying was carried out over 1 hour, and sheet 
shaped silicone rubber sponge was obtained, respectively. The density, dimensional accuracy, 
and a cell diameter were measured, and it was shown in Table 1 . From this result, the silicone 
rubber sponge by this invention of the homogeneity of a cell is also good, and excellent in 
dimensional accuracy. 
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[0025] 

Comparative examples 1-2 

Other than water-soluble polymer not being included, although the emulsion for silicone rubber 
sponge was altogether prepared with the compounding ratio of Table 1 according to the 
procedure of Examples 1 and 2, a stable emulsion could not be produced and the silicone 
rubber sponge Mr. Plastic solid of the damp or wet condition was not able to be acquired. 
Comparative example 3 

100 copies of liquid Silicone rubber compositions of Examples 1-3, 120 copies of water 
containing absorptivity polymer (acrylate polymer partial sodium salt bridge construction thing 
by Sanyo Chemical Industries, Ltd.) (absorptivity polymer 2.0%), Seven copies of 
polyoxyethylene JIRAU rates were applied, it mixed, the emulsion for silicone rubber sponge 
was prepared, and hardening and the result of having carried out hot air drying and having 
produced silicone rubber sponge were shown in Table 1 by the method of Examples 1-3. 
[0026] 
[Table 1] 
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[0027] 
Example 4 

Chain both ends to the methylvinyl poiysiloxane polymer (0.14% of vinyl group content) [(a) 
Ingredient] 100 copy of viscosity 40,000 mPa-s blocked by the dimethylvinyl siloxy group. The 
Aerosil R-972 (made by **** Aerosil) 20 copy which carried out the surface treatment by 
dimethyldichlorosilane was added, it mixed uniformly, heat treatment was performed at 180 ** 
for 2 hours, and the liquid liquid silicone base was prepared. To 100 copies of this **-SU. Both- 
ends trimethylsiloxy group blockade dimethylsiloxane / methylhydrogensiloxane copolymer 
(0.8% of silicon atom absorbed water matter content) [(b) Ingredient] Platinum complex [ of 0.5 
copy, chloroplatinic acid, and divinyl tetramethyl disiloxane ] [. (c) as ingredient]0.1 copy (0.4% 
of platinum concentration), and a reaction retardant - The 3,5-dimethyl- 1 - all [ ******- 3 ] -- 0.1 
copy was added, it mixed uniformly and the liquid silicone rubber composition was obtained. 
To this liquid silicone rubber composition as a compounding ratio to 100 copies of total 
quantities of the aforementioned (a), (b), and (c), 120 copies of water containing the sodium 
polyacrylate which is water-soluble polymer (2% of water-soluble polymer content), As a higher 
alcohol system nonionic surface active agent, the SANNONITSUKU SS-50 (made by Sanyo 
Chemical Industries, Ltd.) 2.5 copy of HLB10.5, The SANNO nick SS-70 (made by Sanyo 
Chemical Industries, Ltd.) 2.5 copy of HLB12.8 was measured in the container, and the T.K. 
gay mixer MARKII2.5 type (made by a special opportunity-ized industrial company) was used, 
and at the number of rotations of 5000 rpm, it applied for 5 minutes, and mixed, and the 
emulsion for silicone rubber sponge was prepared. 
[0028] 

After deaerating this emulsion for silicone rubber sponge with a vacuum pump, it slushed into 
the 2-mm-thick sheet-shaped metallic mold, and hardened over 15 minutes at 90 **, and the 
silicone rubber sponge Mr. shaping sheet of the damp or wet condition was obtained. Hot air 
drying of these shaping sheet was carried out by the same method as Example 1 , and silicone 
rubber sponge was obtained. The density, dimensional accuracy, and a cell diameter were 
measured. As a result, as for 0.59 and dimensional accuracy, 0.98 and the cell diameter of 
density were 0.05-0.1 mm. 
[0029] 

Comparative example 4 

The result carried out on Example 4 and the conditions except [ all ] using 120 copies of water 
(0.3% of absorptivity polymer content) made to gel by an acrylate polymer partial sodium salt 
bridge construction thing as absorptivity polymer instead of water-soluble polymer in Example 
4, As for 0.58 and dimensional accuracy, 0.98 and the cell diameter of density were 0.2-1.0 
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mm. 

Example 5 

To 100 copies of liquid silicone rubber composition DY35-700 A/B (made by Dow Corning 
Toray Silicone) of a precipitated silica system. 120 copies of water which contains sodium 
polyacrylate as water-soluble polymer (2% of water-soluble polymer content), As a higher 
alcohol system nonionic surface active agent, SANNO nick SS-50 2.5 copy, After measured 
the SANNO nick SS-70 2.5 copy in the container, having used the T.K. homomixer, having 
applied for 5 minutes, mixing at the number of rotations of 5000 rpm and preparing the 
emulsion for silicone rubber, by the same method as Example 4, it deaerated and hardened, 
and hot air drying was carried out and silicone rubber sponge was obtained. As for 0.99 and 
dimensional accuracy, 0.99 and the cell diameter of density were 0.1 mm or less as a result of 
measurement. 
[0030] 

[Effect of the Invention] 

Including a (A) ingredient - (C) ingredient, the emulsion constituent for silicone rubber sponge 
of this invention is hardened in the state of an emulsion, and has the feature that the silicone 
rubber sponge Mr. Plastic solid of a damp or wet condition can be formed. Since the 
manufacturing method of the silicone rubber sponge of this invention carries out hot air drying 
of the silicone rubber sponge Mr. Plastic solid of a damp or wet condition and serves as 
silicone rubber sponge, The flattery nature of die shape is also good, and dimensional 
accuracy is also good, and it excels in the homogeneity of a cell, and has the feature that 
silicone rubber sponge with a fine cell can moreover be manufactured efficiently. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 
[Field of the Invention] 

This invention relates to the manufacturing method of the emulsion for silicone rubber sponge, 

and silicone rubber sponge. 

[0002} 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 
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PRIOR ART 

[Description of the Prior Art] 

Silicone sponge rubber is excellent in heat resistance and weatherability, and since it is 
lightweight, it is used taking advantage of this characteristic as a surface coating material; 
several-kinds sealant of autoparts; copying machine rolls, such as packing, a gasket, and an O 
ring, etc. Conventionally, as this silicone rubber sponge plasticity constituent, many 
constituents are proposed as follows. 
[0003] 

For example, the constituent for silicone rubber sponge which blends the heat decomposition 
type blowing agent represented by azobisisobutyronitrile is known (for example, the patent 
documents 1, two references). It blends with silicone rubber by using as a foaming agent 
composition the emulsion which consists of organopolysiloxane, an emulsifier, water, and a 
**** agent, and the constituent made to foam using evaporation of water and expansion is 
proposed (refer to patent documents 3). The silicone rubber sponge composition with which 
husks blended with the plastic the balloon etc. in which volatile matter like butane or isobutane 
was included is proposed (refer to patent documents 4). However, since a heat decomposition 
type blowing agent uses evaporation of gas and water by which it is decomposed and 
generated, and the steam which expanded as a foaming agent and is using the balloon of 
thermal expansion nature as a foaming agent at the time of foaming, Although the mold goods 
of simple shape were turned to, the problem of being unsuitable is among the mold-goods 
uses which have complicated shape, and the use was limited. 
[0004] 

The condensation reaction hardening type silicone emulsion which consists of hydroxy end 
blockade diorganopolysiloxane and an organic tin catalyst is frozen and hardened, Although 
the method of removing water and producing silicone rubber sponge after defrosting was 
known (refer to patent documents 5), many energies were needed for freezing and defrosting, 
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and this method took the long time by Plastic solid completion, and there was a problem that 
productivity was bad. According to the reaction mechanism which makes alkenyl group content 
diorganopolysiloxane and the ORGANO hydrogen polysiloxane hydrosilylate under existence 
of a platinum system catalyst. The constituent which has silicone rubber sponge formed of the 
hydrogen gas which made water live together and was emitted at the reaction of this ORGANO 
hydrogen polysiloxane and water when constructing a bridge and acquiring a rubber-like 
elasticity object (refer to patent documents 6), Or the constituent (refer to patent documents 7) 
which used liquefied alcohol instead of water is proposed. 
[0005] 

By the system which stiffens alkenyl group content diorganopolysiloxane by an addition 
reaction with the ORGANO hydrogen polysiloxane. The silicone rubber sponge composition 
using water, univalent, or polyhydric alcohol is known, using the ORGANO hydrogen 
polysiloxane superfluously (refer to patent documents 8). When hardening each these addition 
reaction hardening type silicone rubber sponge composition, Hydrogen gas and water are 
used as a foaming agent, and there was a problem that the cellular structure becomes uneven 
with the material charge to a cavity in compression molding or an injection molding, or a die- 
components size differed from the part size after shaping, and dimensional accuracy 
worsened. And the method of manufacturing silicone rubber sponge from the emulsion 
constituent and emulsion constituent for producing silicone rubber sponge from an addition 
reaction hardening type silicone emulsion to these patent documents is not indicated. 
[0006] 

The method of manufacturing the emulsion constituent and silicone rubber sponge for 
producing silicone rubber sponge from an addition reaction hardening type silicone emulsion 
composition is proposed (refer to patent documents 9), Here, it was the feature to use 
absorptivity polymer as a gelling agent for emulsion stabilization, and although it was suitable 
for the compression-molding use and being excelled in the dimensional accuracy of the 
sponge Plastic solid which is mold goods, there was a problem that the fineness of a cell and 
the homogeneity of a cell were missing. 
[0007] 

[Patent documents 1] 
JP,44-461,B (claim) 
[Patent documents 2] 
JP,7-247436,A (claim 1 and [0011]) 
[Patent documents 3] 
JP,7-122000,B (claim 1, [0063], etc.) 
[Patent documents 4] 
JP,5-209080,A (claims 1-3) 
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[Patent documents 51 
JP.59-12832.A (claim) 
[Patent documents 6] 
JP,54-135865,A (claim 11) 
[Patent documents 7] 
JP.5-70692.A (claims 1 and 6 etc) 
[Patent documents 8] 
JP,11-130963,A (claims 1 and 2) 
[Patent documents 9] 

JP,2002-114860,A (claims 1-11, [0014], etc.) 
[0008] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] 

Including a (A) ingredient - (C) ingredient, the emulsion constituent for silicone rubber sponge 
of this invention is hardened in the state of an emulsion, and has the feature that the silicone 
rubber sponge Mr. Plastic solid of a damp or wet condition can be formed. Since the 
manufacturing method of the silicone rubber sponge of this invention carries out hot air drying 
of the silicone rubber sponge Mr. Plastic solid of a damp or wet condition and serves as 
silicone rubber sponge, The flattery nature of die shape is also good, and dimensional 
accuracy is also good, and it excels in the homogeneity of a cell, and has the feature that 
silicone rubber sponge with a fine cell can moreover be manufactured efficiently. 



[Translation done.] 
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* NOTICES * 

JPO and INP!T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention carries out bridge construction hardening of the emulsion for 
addition reaction hardening type silicone rubber sponge, After removing water, it has a uniform 
and fine cell, and it is in providing the manufacturing method of the emulsion constituent for 
silicone rubber sponge for moreover obtaining silicone rubber sponge with sufficient 
dimensional accuracy, and silicone rubber sponge. 
[0009] 
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EXAMPLE 
[Example] 

Hereafter, an example and a comparative example explain this invention in detail. In the 
following statements, it means weight % that there is that it is with a part with % about a weight 
section, respectively, and viscosity shows the value in 25 **. Each characteristic of the 
emulsion for silicone rubber sponge and silicone rubber sponge was measured on condition of 
the following. 

- Emulsified state; The state of emulsification was externally judged by viewing after 
predetermined time stirring mixing. 

- Density of sponge; After carrying out shaping hardening of the emulsion for silicone rubber 
sponge at a sheet shaped, the shaping sheet obtained by carrying out hot air drying was 
pierced to the punch of the constant diameter, the weight and thickness of the rubber piece 

which were pierced were measured, and weight/volume (g/cm 3 ) was computed as density. 

- Dimensional accuracy; The proportion which broke the shaping sheet thickness (mm) after 
hot air drying by cure molding sheet thickness (mm) before hot air drying was computed as 
dimensional accuracy. 

- Cell diameter; It observed with the magnifying glass. 
[0023] 

Examples 1-3 

The dimethylpolysiloxane (0.14% of vinyl group content) [(a) Ingredient] 100 copy of viscosity 
10,000 mPa-s by which chain both ends were blocked by the dimethylvinyl siloxy group, Five 
copies of hexamethyldisilazanes and one copy of water were added as 20 copies of fumed 

silica of specific surface area 2 [ of 200 m ]/g, and a silica processing agent, it mixed uniformly 
with the mixer, heat treatment was performed under 180 ** and decompression for 2 hours, 
and the liquid liquid silicone rubber base was prepared. To 100 copies of this **-SU. Both-ends 
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trimethylsiloxy group blockade dimethylsiloxane / methylhydrogensiloxane copolymer (0.8% of 
silicon atom absorbed water matter content) [(b) Ingredient] Platinum complex [ of 0.5 copy, 
chloroplatinic acid, and divinyl tetramethyl disiloxane ] [. (c) as ingredient]0.1 copy (0.4% of 
platinum concentration), and a reaction retardant - The 3,5-dimethyl- 1 - all [ ******- 3 ] - 0.1 
copy was added, it mixed uniformly and the liquid silicone rubber composition was obtained. 
The water which contains the sodium polyacrylate which is water-soluble polymer in this liquid 
silicone rubber composition (1.0% of water-soluble polymer content), As a nonionic surface 
active agent, the polyoxyethylene JIRAU rate of HLB value 6.6, Polyoxyethylene dioleate of 
HLB value 10.4 with the compounding ratio [compounding ratio to 100 copies of total quantities 
of (a), (b), and the (c) ingredient in said liquid silicone rubber composition! shown in Table 1. It 
supplied to the commercial loon textile mixer (made by Pine Bara company), it mixed for 10 
minutes at the number of rotations of 9000 rpm, and the emulsion for silicone rubber sponge 
was prepared, respectively. 
[0024] 

Next, in order to remove air bubbles from the emulsion for silicone rubber sponge of these air- 
bubbles mixing, after deaerating with a vacuum pump, it slushed into the 2-mm-thick sheet- 
shaped metallic mold, and it applied for 10 minutes, and hardened and 90 ** of silicone rubber 
sponge Mr. shaping sheets of the damp or wet condition were obtained. These shaping sheet 
was put into 150 ** hot wind type oven, hot air drying was carried out over 1 hour, and sheet 
shaped silicone rubber sponge was obtained, respectively. The density, dimensional accuracy, 
and a cell diameter were measured, and it was shown in Table 1 . From this result, the silicone 
rubber sponge by this invention of the homogeneity of a cell is also good, and excellent in 
dimensional accuracy. 
[0025] 

Comparative examples 1-2 

Other than water-soluble polymer not being included, although the emulsion for silicone rubber 
sponge was altogether prepared with the compounding ratio of Table 1 according to the 
procedure of Examples 1 and 2, a stable emulsion could not be produced and the silicone 
rubber sponge Mr. Plastic solid of the damp or wet condition was not able to be acquired. 
Comparative example 3 

100 copies of liquid silicone rubber compositions of Examples 1-3, 120 copies of water 
containing absorptivity polymer (acrylate polymer partial sodium salt bridge construction thing 
by Sanyo Chemical Industries, Ltd.) (absorptivity polymer 2.0%), Seven copies of 
polyoxyethylene JIRAU rates were applied, it mixed, the emulsion for silicone rubber sponge 
was prepared, and hardening and the result of having carried out hot air drying and having 
produced silicone rubber sponge were shown in Table 1 by the method of Examples 1-3. 
[0026] 
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[0027] 
Example 4 

Chain both ends to the methylvinyl polysiloxane polymer (0.14% of vinyl group content) [(a) 
Ingredient] 100 copy of viscosity 40,000 mPa-s blocked by the dimethylvinyt siloxy group. The 
Aerosil R-972 (made by **** Aerosil) 20 copy which carried out the surface treatment by 
dimethyldichlorosilane was added, it mixed uniformly, heat treatment was performed at 180 ** 
for 2 hours, and the liquid liquid silicone base was prepared. To 100 copies of this **-SU. Both- 
ends trimethylsiioxy group blockade dimethylsiloxane / methylhydrogensiloxane copolymer 
(0.8% of silicon atom absorbed water matter content) [(b) Ingredient] Platinum complex [ of 0.5 
copy, chloroplatinic acid, and divinyl tetramethyl disiloxane ] [. (c) as lngredient]0.1 copy (0.4% 
of platinum concentration), and a reaction retardant - The 3,5-dimethyl- 1 - all [ ******- 3 ] - 0.1 
copy was added, it mixed uniformly and the liquid silicone rubber composition was obtained. 
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To this liquid silicone rubber composition as a compounding ratio to 100 copies of total 
quantities of the aforementioned (a), (b), and (c), 120 copies of water containing the sodium 
polyacrylate which is water-soluble polymer (2% of water-soluble polymer content), As a higher 
alcohol system nonionic surface active agent, the SANNONITSUKU SS-50 (made by Sanyo 
Chemical Industries, Ltd.) 2.5 copy of HLB1Q.5, The SANNO nick SS-70 (made by Sanyo 
Chemical Industries, Ltd.) 2.5 copy of HLB12.8 was measured in the container, and the T.K. 
gay mixer MARKII2.5 type (made by a special opportunity-ized industrial company) was used, 
and at the number of rotations of 5000 rpm, it applied for 5 minutes, and mixed, and the 
emulsion for silicone rubber sponge was prepared. 
[0028] 

After deaerating this emulsion for silicone rubber sponge with a vacuum pump, it slushed into 
the 2-mm-thick sheet-shaped metallic mold, and hardened over 15 minutes at 90 **, and the 
silicone rubber sponge Mr. shaping sheet of the damp or wet condition was obtained. Hot air 
drying of these shaping sheet was carried out by the same method as Example 1 , and silicone 
rubber sponge was obtained. The density, dimensional accuracy, and a cell diameter were 
measured. As a result, as for 0.59 and dimensional accuracy, 0.98 and the cell diameter of 
density were 0.05-0.1 mm. 
[0029] 

Comparative example 4 

The result carried out on Example 4 and the conditions except [ all ] using 120 copies of water 
(0.3% of absorptivity polymer content) made to gel by an acrylate polymer partial sodium salt 
bridge construction thing as absorptivity polymer instead of water-soluble polymer in Example 
4, As for 0.58 and dimensional accuracy, 0.98 and the cell diameter of density were 0.2-1.0 
mm. 

Example 5 

To 100 copies of liquid silicone rubber composition DY35-700 A/B (made by Dow Corning 
Toray Silicone) of a precipitated silica system. 120 copies of water which contains sodium 
polyacrylate as water-soluble polymer (2% of water-soluble polymer content), As a higher 
alcohol system nonionic surface active agent, SANNO nick SS-50 2.5 copy, After measured 
the SANNO nick SS-70 2.5 copy in the container, having used the T.K. homomixer, having 
applied for 5 minutes, mixing at the number of rotations of 5000 rpm and preparing the 
emulsion for silicone rubber, by the same method as Example 4, it deaerated and hardened, 
and hot air drying was carried out and silicone rubber sponge was obtained. As for 0.99 and 
dimensional accuracy, 0.99 and the cell diameter of density were 0.1 mm or less as a result of 
measurement. 
[0030] 
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* NOTICES * 

JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 
[Written amendment] 

[Filing date] January 28 (2004.1.28), Heisei 16 
[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0027 
[Method of AmendmentJChange 
[The contents of amendment] 
[0027] 
Example 4 

Chain both ends to the methylvinyl polysiloxane polymer (0.14% of vinyl group content) [(a) 
Ingredient] 100 copy of viscosity 40,000 mPa-s blocked by the dimethylvinyl siloxy group. The 
Aerosil R-972 (made by Japanese Aerosil) 20 copy which carried out the surface treatment by 
dimethyldichlorosilane was added, it mixed uniformly, heat treatment was performed at 180 ** 
for 2 hours, and the liquid liquid silicone base was prepared. To 100 copies of this **-SU. Soth- 
ends trimethylsiloxy group blockade dimethylsiloxane / methylhydrogensiloxane copolymer 
(0.8% of silicon atom absorbed water matter content) [(b) Ingredient] Platinum complex [ of 0.5 
copy, chloroplatinic acid, and divinyl tetramethyl disiloxane J [. (c) as ingredient]0.1 copy (0.4% 
of platinum concentration), and a reaction retardant - The 3,5-dimethyl- 1 - all [ ******- 3 ] 0.1 
copy was added, it mixed uniformly and the liquid silicone rubber composition was obtained. 
To this liquid silicone rubber composition as a compounding ratio to 100 copies of total 
quantities of the aforementioned (a), (b), and (c), 120 copies of water containing the sodium 
polyacrylate which is water-soluble polymer (2% of water-soluble polymer content), As a higher 
alcohol system nonionic surface active agent, the SANNONITSUKU SS-50 (made by Sanyo 
Chemical Industries, Ltd.) 2.5 copy of HLB10.5, The SANNO nick SS-70 (made by Sanyo 
Chemical Industries, Ltd.) 2.5 copy of HLB12.8 was measured in the container, and the T.K. 
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gay mixer MARKII2.5 type (made by a special opportunity-ized industrial company) was used, 
and at the number of rotations of 5000 rpm, it applied for 5 minutes, and mixed, and the 
emulsion for silicone rubber sponge was prepared. 
[Amendment 2] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0029 
[Method of AmendmentJChange 
[The contents of amendment] 
[0029] 

Comparative example 4 

The result carried out on Example 4 and the conditions except [ all ] using 120 copies of water 
(0.3% of absorptivity polymer content) made to gel by an acrylate polymer partial sodium salt 
bridge construction thing as absorptivity polymer instead of water-soluble polymer in Example 
4, As for 0.58 and dimensional accuracy, 0.98 and the cell diameter of density were 0.2-1.0 
mm. 

Example 5 

To 100 copies of liquid silicone rubber composition DY35-700 A/B (made by Dow Corning 
Toray Silicone) of a precipitated silica system. 120 copies of water which contains sodium 
polyacrylate as water-soluble polymer (2% of water-soluble polymer content), As a higher 
alcohol system nonionic surface active agent, SANNO nick SS-50 2.5 copy, After measured 
the SANNO nick SS-70 2.5 copy in the container, having used the T.K. gay mixer , having 
applied for 5 minutes, mixing at the number of rotations of 5000 rpm and preparing the 
emulsion for silicone rubber, by the same method as Example 4, it deaerated and hardened, 
and hot air drying was carried out and silicone rubber sponge was obtained. As for 0.59 and 
dimensional accuracy, 0.99 and the cell diameter of density were 0.1 mm or less as a result of 
measurement. 
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->j^7*>yraiu«»ff*mi7u? (fcfcw. »»xim . z#sn . **ar/* 
yjatt>. ?Lft»j. *. i* « i xT^y 3 > **)8ffli&*w* b 7 y y 

ttifeyui.-^VtBdbfcy ya->j^x*>y*iiai«»#«K^n.7KZ 40 
fc?K&fctf£}a»] y b * y , «n»att«A*->t*awv u v nu z*,«ic 

[ 0 0 0 4 3 
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□ v , i>;O5'n*?>}!t&$?im&0ftfcTiu£f i nvy;HtYtt i & y 

ffljfcfcl 6 #■) . ft ? II 1**9 tt 'J G«tt7*3-JH Bl»3fcM*» (»»* 

IK 7* SB) «r«X?ilTU3. 
t 0 0 0 5 3 

ncu, 7*frz**s*v**ary*yyD + *>t, * a * / a <f p □ y x y * 'J 

[ 0 0 0 6 ) 

**. wanjR»*ft!8v n->i?^5' i>iict#iiv !)D->Jix*>ytftii 
tlkmoiLY 3y&ft®&&z*yV3-yztLzXyy'tU}!ktilj%tfm*?ti 

T9tU ( HIT AM f #■ ) . CC?ltIT*ya)'Ktlt«Jt«)C. ^*ft«Vt7t* 20 

t 0 0 0 7 3 
[ItlfXl 1 3 

»fti44 -4 8 1 ( 5* £ SB JK ® « H ) 

»M¥7-247438*&* ( » JKfl 1 <fc t* C 0 0 1 1 3 ) 

ritt^^w a ] 

»ftT7-1 Z2 0 0 0 »ft« . [ 0 0 8 3 3 »V) 30 

t$Sf SFXiK 4 3 

iftfflf 6 - £ 0 9 0 8 0 *&« (M*«1 ~3) 
t»«fFAM 5 3 

&llfl959-1 283E (9*8* ft JK ©KB) 

c^fF^iffif e 3 

S*B8fl354-1 3686 5*&* (■*« 1 1 ) 
C»ft*M 7 3 

»IT6-708?2§&«(i*«1, 6S^) 
[!ftfr£fti? 8 3 

»H¥1 1-1 80988 40 

9 ] 

iftfflZ 0 0 2 - 1 1 4 8 8 0 S&ffi 1 - 1 1, [00 14] * V) 

[ 0 0 0 8 3 

t j; 7 * t j mm 

*tl»*u**c«~»">»#«c*t*L, Uftt-tttaft^jjDyyn-^rr^x* 

[ 0 0 0 9 3 

[S8iatl»5*t 7 fe4ft©¥$3 50 
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1) (A) a.) 1 »*«fc**< % 1 2fli«i>7*irr**t*t?v**ar/*yyD + 

t- > , ( A ) i#* + iu*S<Vt2fl«ir4*J^tta:ik*t*t3tfJI';(r/tfyyO 

HO i5 CA) IC ft it Z (a.) , (i) ft J; &» (o) <?> ft Sfi 1 00119 C *S U , 15 ( B 
) tB0~E50lf», At 15 (C) tO. 1~1 <)■■*«» »*?a4>C*t»«>f* 
7 V y □->^^7*> 5 /fflXYJUV a 10 
C0010] 

2) ( B ) JSSt* 9zKlC*itT 2 A»tt« y Y -fl)E6itf 0 . 1 ~ 5 7 C X t 

tZ±lE 1 ) aiB'KOV 'J3->JA7*^^fflXY*5'H>Mflf». 

3) cc) wja-ow.ftWff^'f * zo£t»« >st?±tei ) *te«<?> 

4) ±|B 1 ) ~3 ) jR9l»^ft»CE«<!>3/ U □->^fAX*>yfflX7Ji, V s >ffi«?» 

i8f*u-7 5/yj->irz.73K>y^«tcvt^8!tvt7yyn~>^A7/fi> s /©8»Jt 

[0011] 20 

5) ffi^bt7J|f|t?)5/y3->lT^7 7R>5' , fflXY;i/5'3>«iR);^^5lJ8tS**l)eVt 

[0012] 
[5£Efl<i>£I><?>r*«] 

(A)«f*©waisj&flHbs»«yy3->j^ia«f»B:. #»ct 
«*a#*A'» , >A-f k ovx 7# y y o*? > >: # * s y , &£*tti*iejt; y 3Mb o t 

[0013] 30 

w»a»*fts«tty y 3->3rAtt*»vu7i*, *#ftci*, (a) t**t 

< ^e2«©ir-f*Ji^«#]ih*«*t*tI***7*yyo*1»'>ftJ:W Co) 

e*«ik*#i««?*«yy3 - y rrA&?K80-?ifc z . 

3fl>fiflf»c-?i]T«ltBt z. *r, (<x) sk**?*^* 1 / * y y □ + *■>«; 1 t^tc 
'>*<v*2ffl<3ir'f*fflf ; 3 : ttft7^!7-z;i/ftt*UT3>y,7;i/irz^*vu7tttrr 

■71$, * ? ;i/ & . IfU- ?DCa«)f97^tJH:7i:JH, h V A * * V © 
7 y - JU S ; 3, 3, 3-h';7D[|?OtAS, 3 - 7 □ □ 7- □ C ;i> & $ V 9 A □ ir > 
ft7* + A**V#*it * ttZ . ***<!>* 3 fcjfctt IB Htt. *«tt srouiitt^urti 40 
?Jn7UU. *SK»<P**ltt»ClR*r4l*U*, Z B t C ft it T'*5 * # 100ft 
Pa,-S>X±, 100. OOOffiPft- S*TTftlCV»#*l/ll. *'*«C*iniJ: 

[0014] 

( a ) «*<i>#^*/3Ry y □■**-7tt**ffJ?»iy , ( & ) iEfr^fc $&M«<9 
ffftTc$s*«if ft ?k*»3#. (a.) #**<PtfJHivtfyyD**-yfl» 

W£I}SSft7^Z^£lCttj!n&J&UTas;ffi> Stittlt U9?*il. 1 # 

S?*iZ. (6) pK^^^^'f^I^ite'&^ffimVUTGt, *f x?**, 7-DC* 

*»8¥0;AtJHi7i:*t. HJJHtttv«7y-**:3. 3. s - t* y 7 o 50 
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□ ?DfiH, 3 - o o 07- □ c a£#v<d a □ > \i7 a + **«* #4mt ^ ft s . * 
nn. 

[ 0 0 1 6 3 

*13S8ft7A7zA£<Z>EAJfc# (0. 6 : 1 ) ~ (50 : 1) UU?Sif AV 

afca^asyy^-yjAxtfys^afitf^syapzaM^ft*. * & . (c) 
gam. ft<bti&tt. aftfii*©* i/ 7 aft6*»©7Ji»^z*y □ + 

(JlSftfflu 3 . 
[0016] 

coatt'v y □->zri*a«»ici*, a»«:t s»b fcy . «fc» Ho ± tit 

r y >«y Q«9tft%ain : vx»a, a«±, v »fc y?* y ■& 
7>, * 9 * * ? a y ? □ ? h ? y o + * > # v 0 **** * zo 

ftft*-»»*ftKa0*t^3tff*»ritftI. 7»JIC. ASC*I> 77* 3-JHB. 
ttJDA*tH>VJffL UftM, MM, *Jffi»J> *«tt«*«*YtttdU7**ll. 
[ 0 0 1 7 3 

#?gf?ic*Sffi?ft 3 (B ) <d*i*. y y D->3^7*yyfflxY*y 3 

v. 58 *?#>fti£ j; < . ■toafiBSURriitti). #p?k, 4 

4 SIAVDVTtl 3 . ( B ) J5J?#©KfclH;. (A) fl? Jfr C 9i l t 3E (cl) . 

U) # <fc Z# ( c ) <?> £ ft ■ 1 0OS18IJ3*.V6O~260taS5?(ft l J. ft * b < IS 

n~aooiisi*?j)i. s 0 1 i # £u '> # u * r?8? t ft * y y □ ~ y j x a? > y* 
0 « ?a a * # a 7 < , eeoaaarajt**. ff^ 7 ft 2 y y a - > zr a z # > y © & 

. cb) «»t»ca*rz*»tt«y T-», «*, X7*y 30 

s y flj * b 7fcffl 7ft J t <r>t «fc < . ftCftftU &n<Z>3Ktt*0ttitt#ft 

<, ft'ILft*a-?***XTA y a > t»«t 7 fed»ICffi67*l 2 . * «p 7* C « 7 3 Eft 
1 ft 0 . 1~5t*%,»£b<l*0. 6~8II%?J)Z. 191#0, 111%* 'J 

i&nv? s ft?x^tt/Ky7-^5§8ifu*.7Kft»<Dtttt^fe<,5e^«x7;i'y3>flf#«r< 

t»* b < #11. 
[00183 

CB)** + «>*l«#!/T-n7Dt. 7A¥y«K ?K*yWL* WJL* 

*Ar*+v^fJH»*D-xfl>?-hy * r a « a a - 

X, «*D-ZI-f*. HFP^VIf^Hn-X, £ ttf* y 7- > , «'JC:*7* 40 
[001 93 

sfcamcaaTft* cc) Mr* 9 a. ft mitt. stsiT^ys^tiBjKtnftcifi? 

*t ©afcttHficisRsET-fta utf . -*cim *ytt«>*ftM#»* b u. *M*> 
ttGiiftfflfcbTQfMtfyrtiattWtt. * y * + y x ? u y 7 A + A x - ? A * at 'J 

* + yxfby7A + A7iz-Ax-TA.xfuy7 , y;i--Aty»is*x;*5 i A, 
7-0 e v y 7 y □ -as ; KTOiftxz ?a , y ac * y e / imux? a, y*c>> 
i* y a i»*x 7 t a , # y * * y x * i' y y * c * > h y ana* x x t * . * y * + y x 

* b y =e ^ arealx* t- a , # y * + yx? u >y«mi*xx rtyaf + yx?u> bo 
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7- d e u > 7' y □ - h mmmj. x t h ft i h « p o e # is 7 * □ - k m « v » ma *■ ti . 

b<, Z«JRJ;flffflt V#J: II. (C) «»9E61tt. ( B ) ffl ft 9 16& 

'J XiCXi»qK7, (A) WCBff J (a,) , ( fc ) tH ( c ) ©fcttl 1 
OOliSPC^UTO, 1 ~ 1 0 1 1 85 , # * b < IS 0 . 6-71 1 8P ~? ft 3 . 0. 11 

iaij; , ;'>«tivS£%yy=i->a'AX*>*>'ffixY^ a y'3> , aK5i , ;8l<, i oil 
t b < * II . 

[ 0 0 2 0 ] 

2 (A) (B)#*, (C) >SI*3 V U □ - » if X # :/ yJBX Y * y 

a?]*, Alias:© * ? «£ft?wa 1 2 c v#??= 3 . mftl© (a) 

□r^fflS*® *m$»<?> (B) ?K5Stt* y Y-tSSt 3 ?K * Br £ 1 <Z> (C) 9UfcftJtffitt 
l+^-CSAL, m*B*ffl ft 7 UK (A) + © (a.) JK*. 

(B) ttttitl 7k. (C) 3Ut»©*ffi£»t ss*?-CiftAb 

, Bf*i*ll] iiabfcttC. W*«"<P (A) + fc) flf*. (&)#*T 51 
ftbYtJUI. U U t 3 Ss + t- VbYtttf^S:*^-. /U'JUtt-, -\ > 5/ 

ffIffi#tfflJ/TvYtl3#, «*8inVa>#»miHO-Jftiltt, « IC W £ Y ft 
II . 

[ 0 0 2 1 ] 

»*, WJti*, sttttff**&?, 2ot, »*b <i*5 o~i o ot<i>M*?* 

ft U7»itt*<py y 3 - >=r ^ x a?> i /tkmwt& t y tt . »ci 5o~2B0ti5 
axcJofflsaa-fm^ttJi^y ys-^AXtf^Mttfl^xtEftStscvicj;';. 

. * fe , y 'j3->jAffli7* e ;3>tDvFttc/x;^Hffffii-?. flu ^ r# a a ~ 
i oot:<z>ffi7K + -?eHtYt*. A ?tLtffimft^b-7i(ifitt©5/yD->jAX7R> i /tffK 

[ 0 0 2 2 ] 

[**«] 

JUT. *£Wt£JS#J, Jt««ICJ: 'J RSCKt 7 . «.TQ8E«C»IIT, BP V ft I <J> 
tttftVt. % *ft*<PI*Sl%t *l *f ft « ■* b , t&toSLfc 2 6 C*®ttt»*. 5/ 
i ;a->3 , AsX^>^fflXY^y3>*'JS*IU5/l'D-yzrAX7S> 5 /<9*nttttT6E9 
&#-?}SJ5Eb *. 

•?UfcW«; flr5E<9*ff BiBCty JHR-?SLft<!>ffi«tW* b 

A*®! «*J5*tSJ5&b , (?/cki 8 ) t«Jft* b?*Hib*.. 

•+»««■■ tt*tt**©j«»3/ - M»Y (mm) t*att*itt<i>«ftBE»y-hW<- 

(mm) 711 UliSU. 

■ « JMi ■ : «* Htcfc y «* l> fe. 

[ 0 0 2 3 ] 
K»4W 1 ~ a 

#?!8il5*M#y , *f^l?z;uyn*y£?i3SftYftfc*5lg1 0, 000mPou-S<9 5 / 

* y o * * > cez^ftsftto. 14%) : <ol> j3s«*d 1 oobp, Jt^ma 

200m e /Hti-AFVJHOI. y V S KJJIffJ * b 7 \ * * * T A y y 9* > 
6tt. * 1 fiP Yfl3X-T;iie^-?*jl-|Cillfcb . I80C. MffT? 2*n*«at<TLK 

Jltt^^ft t «ffiyy3->^i k A t-7tttlHbfe. c<j>^-xi oofinic, P5*ffl h y 

^fA5/Dt s /SfiSl ! /^f ^5-Dtt>/^?JUU FOJ'inDt^yttldjt C 
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J&flPlflJ V b 7 3 . 6 -VX f II - 1 -«\ + V R,- 3 Jfr- h 0 . 1 fiPt to*. T«- CiB& 

^ETSS'KB'J'K UTHLBfS©. 6©^tf*:!/X?l>yy' : 7^l/-KHLBflSl0. 4 

f © (ol) , C Jb ) J; Co) S)S ^ <e> e Sf # 1 0 08PlC*}T3S£e.tt3 »I97C 
f y?ZUt- ( (ft) Y y A9tttt) C*A U . Elte!&9O00rPrn-?1 o»ni 
St7, i **li'il e y'yD->D'AX^>^ , fflXY^^3>t^*ibfe. 
[0024] 

jsec, cft<iJnffliaA©5/y3->3AX*>yfflXY*y»3'#'iSi)Bt»<Jtitt*s 

>JA7JK>yt»fe. ^<5?Blf . + »MJg*ii,fc8H2JI,a*HI*l,. llCSlJt. 2 0 

**wcj;3 y y D->j/*x*>yittiji,oft-tttj: < . +a»*c#ft 

[ 0 0 Z 5 ] 

&®m 1 ~ 2 

**tt3aMJY-T3*«llW*ttr^7X»«n. I <0 ¥ M Cflt l> , M 1 9Bft itT V'J 

, ®UttJS<?)yyD->arAX3t>y«E!?^fttS3cv^?? ! «^ofe. 

Jtttfll 3 

ft«4 1 - a 4>*«y y 3 - > 1 o o ap s ( h S¥ <b x * ?± ^ 

®79yji/«»ift#**^hy , 5A»s«tt) t3*r*aK(****yY-£. o % 
> 1 £08J> /KyRf + yx9 £ u>y? , >i/-i"78Pta)^-7ii6u. yya-yzrz*** 
y y«xT*y a y tiflKu . XMfl 1 ~ 3 9 A ft? Cft . ft&Sffi&u. yya-yzrA 

[ 0 0 2 6 3 
[ft 1 3 
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C 0 0 I 7 ] 
£t&#J4 

^^•^ji5*Ji^y^9 : ^ez^5'pi ! ?/fi-?ia»irftfefiS)S4 o, o o o m p ^ • s 0 * 30 
?jnezA*yyn* ! -yy*yY-(czA'*s*fto. 14%) c ( a, ) fl? * ] 1 0 0 

H) 2 0 BP t ^ X ~zn- IClfc U . 1 8 0 C-S 2 «l«»KItff o T, sum 9 ft 7 Miff 
Vn->"(-7tffl»lfe. C©1-X100»G, w * in h y * ? * y □ + y * win 

* ft 0 . 8%) C (i)SEt] 0. 5 # * fctt £3 V y C Z ^ r ^ * f Jl, y y □ * ? 

>^fiiii# t (c) **] 0. lS5(fc$3Jlso, 4%)^SBPjhffJ>:lyT3. 5 
-y* f )\, - 1 - -v+y*-8*-^o. iSnt»^T^-c5i^UT5att^'JD->zf 

AHJff$t$fc. C<5»tt-yy3->ZT^E«f»C»lEfl) (a) . < A ) <ft<fcS* (c ) © 

#t7*c*»*t*yT-fi*ftzsis) 1 2 fttt7;m-jn»#-f*>iniuBttffj 

VI/7HLB10. 5^)f >/:y 7 8 8 - 6 0 (S*ft«I)ittK) 2 . 6», HLB 
12. 8<5f->/ZyfS8-70 ( E J¥ EE X SS tt & ) 2. 6ffi!?®B»Cttftl,. T. 
K. S^^-MARKI I 2. 51 (»S»«ftIftttK) tftf8U7* Elte&6 0 0 

0J»pm-ss*iH»if7iB€fL, 5/yn->=r^x/R>y i fflxy^5'3>tBS^0fe. 

t 0 0 2 8 ] 

y □ - y :r ^ x t y ymx. y a v 3 > t *SjR yrtfom fcfit c , J? ? 2 tn 
y-sttftffiic»Liifr. ?ot-ji 5*»*fT«ftt, aaaa © y y □ - > j ^ x # 
yy*tf?»y-h*»*.. cti*j*»y-ht*»WivH*«afc'*Jl&fttt*u. y u 

3->ZTAX^> yt#fe. t t*«K«J;B#C*«tW56Ufc. toft*, tt 50 
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SI* 0 . 59, -tfcaKttO. 98, -t2JKil*0. 05-0. 1 m m ? » -a A . 
[ 0 0 2 9] 
#«#J4 

ff*^hy>^ii3R«»7^^ftritfe7K('!&?XttatyT-d*io'. 3%) 1 2 o 6Pt 

ftfflt* Wfttt£7*»«4 * W*#?*»b&«»* SIBO. 68. -tfc**Sl*0. 
9 8, t2 & I* 0 . 2 ~ 1 . omm"?Ji^. 
ISJSflJ 6 

ffifcy y * *<?)««ey y > j^a«j*D y 36-700A/B c* u • 5" 

7 - y y 3 - 7 tt w > 1 o o bp c . 3k»tt*yT-vt7*u7?yjKy-**tfir*r io 

I*(7K»tt*y?-a*l2») 1 2 0 BP , *«7^D-^#*"f*>flBI)Btt«Vl/ 
7f >/:y5B8-60 2. 5i, t>y:y588-70 2 . 5?PtS&8lCS+ft 
U . T. K . /KEStif-tftfflL, O*S6000J*Pto?e*IB»i7TiBai,. V y 

NtU . yya->:r^Xtf>yt#fc,l£<9S4ll,?&Ki*0. 9 9 , if £8 SIS 0 . 9 

9,-cMliso. imm*T?»->A. 

[ 0 0 3 0 ] 
[£«<?> JS>8] 

* « W 9 ? y □ - 7 J X # > y 8 X 7 A* 5* a 7 ft J* » tt (A) J* * ~ CO $ # t § * 

*z*u>*n«ir**j. *fc*««©yy3-73 , ^z*7*/<!>Kat**ita*«:*4> 
y y a->3i7<yy»»«#t»l(i*i;7 s"J3->JA7*)'5fVS39?. A 

l)yy3->J^X*7Vt»*J:<HaL7* , I>tU^»*t*t7f. 
[fffifljEftl 

tm&Bl f « 16% 1^285(2004. 1.28) 
C^SMIjE 1 ] 

[*iE»*ft»a*] huh* 

[ 41 ]E ft A 1 « ] 00 27 
[*££$] £E 
[HjE<?>PJ®] 
[ 0 0 2 7 ] 
£JS#4 

fjnffzJP*yyat*7#y7-cezJHts*ao. 14%) [ (a.)tf»] 100 

» IC, -/^f ;k/?DD ! /7>?Rl>Jil^7ia'/Jl.R-?7 2 ( E.* 7 x a */ Jttt 
K) 2 0 ftt JE* ?*g-CiE6 U . 1 8 0 t!? 2 8S(S*ft?&at ifro T , iftttft© ft 1 JStt 

yy3-7^-xt«»b*. c<e>^-xioosjc, B*m*yyf*yD + yata« 
*fto. 8%) [(t) Bfiiittfett^ciAyh^^f Ji'/yn + t 

n964S« t (c) 0. 1 9 (fc&£Jg 0 . 4%)*£&«P±ffilVU73, 5 

- y * r a - 1 - N+ y*-8*-*o. i»tfflJfcTW-ic»fttT»ttyy3»>3' 
A fi« **»'&. c©JB«yyD~73 , A«ija»icJ!0»<P (a.) . ( h ) ft <fcc* (c) © 
e^n o oa*c*j*3Eft#* U7, **ft*y T-fjiK^jHUy-yts 

* r 2 A ( ak»tt * 'J 7 - S £ ft 2 % ) 1 2 0 ffi, »«L7;H3-^*#>ftf>*I!Btt»l 
H7HLB 1 0 . 6®?7-/zy988-60 (H*ft«l!IttK> 2. 6 9. HLB 
1 2. 8(5tyy:v?88-T0 ( = Wtt * 1 It tt N ) 2- 5 BP t # 88 C St ft b . T- 
K. Sl^t-MAUI I Z. CttMftXftttK) tfitfflb*?, EKR600 
O^Plflf 6»B#tf7iBftU, yyD-7lf^7*5'yfflXTJl/ya7tniHU*.. 
C¥jR«£ 2] 
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tifljE^fefli*] o o £ 9 

t 0 0 2 9 ] 
Jfc&0J4 

»*^hy«?^*?R«*Ti^JHtTttA3K(*jKttatyT-'ai*i0: 3%) 1 2 0 Bit 

98, -q & ft I* 0 - 2 ~ 1 . 0 
£Jfe#J 5 

ffl*vy**4>««cyy3-5'3r/*aj«*DY3B-700A/B ess u • 3- z > 
? • =/ y □ - >tt so 1 o o bp ic, *»e jr y y - v l t * y 7 9 y jh» y - ^ t a * t 

7t>/;yn3-60 2. 5li. t>y:v7S8-70 2. BffttFllCtt-l 
U, T. K . lit - t ftffl I , EB*s& 5 0 0 0 t f> m? 6 #IH# it Yilfc U . V U 

□ - h v a > turn,**. %nmi vmsss?, a&». «<k, mak 
9 , c ;mi 1* 0 . iimi))HT?ftiJt. 
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